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Objective 

This study reviewed clinical characteristics of fetal intra-abdominal umbilical vein (FIUV) varices that were detected 
during antenatal ultrasound examinations. 

Methods 

Between January 2006 and January 2012, 121 cases of FIUV varices were detected and 7 cases were lost to follow-up. 
We retrospectively reviewed the medical records of 1 14 patients and neonates. 

Results 

From a total 96,553 ultrasound examinations in 43,995 pregnancies, 121 cases of FIUV varices were identified (2.8 per 
1,000 pregnancies). Gestational age at diagnosis was 32.0 ±2.9 weeks (range, 20.1-36.3 weeks), the mean diameter 
of the FIUV varix was 12.6 ±2.1 mm (range, 8.0-21.0 mm) at initial diagnosis and the mean maximal diameter was 
13.1 ±2.3 mm (range, 8.0-21.0 mm) during follow-up. The most severe pregnancy complications included one case 
of intrauterine fetal death and another case of fetal hydrops. Associated fetal anomalies (n = 11, 9.6%) detected 
by ultrasonography included bilateral renal pelvis dilatation, ventriculomegaly, cryptorchidism, incomplete renal 
duplication and pulmonary sequestration. A total of 104 cases (91.2%) were delivered at term and 10 cases (8.8%) 
were preterm deliveries before 37 weeks of gestation. 

Conclusion 

FIUV varices that are not associated with fetal anomalies based on ultrasound examination during prenatal care 
have favorable pregnancy outcomes. Nevertheless, close fetal monitoring is recommended to decrease perinatal 
complications. 

Keywords: Antenatal ultrasound; Umbilical veins; Varicose veins 



Introduction 

Fetal intra-abdominal umbilical vein (FIUV) varix is defined as 
focal dilatation of the umbilical venous diameter at the level 
of cord insertion. The diameter of the umbilical vein normally 
increases linearly with gestational age. However, although 
FIUV is rare and the cause is currently unknown, the condi- 
tion can be diagnosed by antenatal ultrasound and only 
about 100 cases have been reported in the literature so far 
[1]. Ultrasound FIUV varix findings indicate intra-abdominal 
dilation, which is usually an extrahepatic portion of the 
umbilical vein. The weakest part of the umbilical circulation 
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Fig. 1. (A) Transverse view of the lower fetal abdomen showing an umbilical vein varix that was approximately 16.9 mm at 33 weeks of 
gestation. (B) Color Doppler shows some turbulence in the intravascular area and differentiates from other cystic lesions. BL, bladder; VAR, 
fetal umbilical vein varix. 



is the extrahepatic intra-abdominal portion of the umbilical 
circulation and therefore any condition that can increase the 
umbilical venous pressure could potentially induce umbilical 
vein dilation [2]. 

Color-flow Doppler can be helpful for diagnosing FIUV 
because it displays continuity with the umbilical vein and 
distinguishes vascular structure from other cystic lesions, for 
example the distended gallbladder or cysts in other struc- 
tures. Diagnostic criteria reported by Nyberg [2] include an 
umbilical vein diameter more than 9 mm or a varix enlarge- 
ment that is at least 50% more than the diameter of the 
intrahepatic umbilical vein. In nomograms of umbilical veins 
published by Weissman et al. [3], the average diameter of 
the umbilical vein varied from 2 mm at 14 to 15 weeks of 
gestation to 7 to 8 mm at term. 

FIUV varix has been reported to be associated with intra- 
uterine fetal death (IUFD), chromosomal abnormalities, fetal 
hydrops and other adverse pregnancy outcomes [4-6]. In this 
study, our objective was to evaluate clinical characteristics and 
outcomes of all fetuses with a FIUV varix at our institute. 



Materials and methods 

This was a retrospective case series study. All cases with a 
diagnosis of FIUV varix identified at Cheil General Hospital 
between January 2006 and January 2012 were reviewed 
using our ultrasound database. During the study period, a 
total of 96,553 ultrasound examinations were conducted in 



43,995 patients. 

Ultrasonography was performed using a convex abdominal 
transducer at a frequency of either 3.5 or 5 MHz with one of 
the following ultrasound models (Voluson 730, GE, Milwau- 
kee, Wl, USA; LOGIQ 400 or 500, GE). Although all routine 
ultrasound examinations were evaluated for FIUV varices, 
measurement was performed only in cases with suspicious 
abnormal dilatation. In cases with a suspected FIUV varix, 
color-flow Doppler imaging and further high resolution ultra- 
sonography for detailed fetal anatomic survey were taken for 
confirmation (Fig. 1). 

The FIUV varix diameter was measured from one outer edge 
to the opposite inner edge with electrical calipers on axial 
images immediately cephalad to the insertion of the umbili- 
cal vein into the fetal abdomen. A FIUV varix was diagnosed 
based on previously reported diagnostic criteria by Nyberg [2] 
of a focal dilatation greater than 9 mm, or at least 50% larger 
than the intrahepatic umbilical vein. 

We reviewed the medical records of all cases with an FIUV 
varix diagnosis and clinical characteristics, the gestational 
age at first diagnosis, presence or absence of associated fetal 
anomaly, pregnancy outcomes, and postnatal ultrasonography 
findings of the neonates were recorded. Descriptive statistics 
were used and reported as mean±SD and range. Categorical 
data were analyzed using chi-square tests. A f-value less than 
0.05 was considered statistically significant. This study was 
approved by the ethics committee of Cheil General Hospital 
and the Women's Healthcare Center. 
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Results 

A total of 96,553 ultrasound examinations were performed 
in 43,995 patients at our institution and we identified 121 
cases of FIUV varices. The incidence rate was calculated to be 

Tii nlo 1 riomnnr^nhir rh^r^rtonctirc nf tho ctiinv nnni i 3tinn 
IciUIc I. L/C 1 1 lULj I a p I II L LI I a I a L Lc I I :> L I Li (J I Ulc blLIUy jJU |J U I a LI U I I 

(n=1 14) 


approximately 2.8 cases per 1,000 pregnancies. Seven cases 
were excluded from the analysis because the delivery did not 
occur at our institution and outcome data were not available 
Therefore, a total of 1 14 mother-infant pairs were includec 
in the study. Six cases (5.3%) were twin pregnancies and all 
twin pregnancies were dichorionic-diamniotic and only one ol 
the twins was affected. The demographic characteristics of the 
study population are shown in Table 1 . 

We categorized the study subjects into three groups: diag- 
nosis before 24 weeks, diagnosis between 24 and 30 weeks 
and diagnosis after 30 weeks of gestation. More than two- 
thirds (83.3%) of cases were diagnosed after 30 weeks ol 
gestation. The mean FIUV varix diameter at initial diagnosis 
was 12.6 + 2.1 mm (range, 8.0—21.0 mm) and the mean 


Variables Values 


Maternal age (yr) 31 .4 ± 3.2 (20-39) 


>35 19(16.7) 
<35 95 (83.3) 


Proportion of gravity 2.0 ± 1 .2 (1-5) 


Primigravida 50 (43.8) 
Multigravida 94 (56.2) 


maximal diameter was 13.1 ±2.3 mm (range, 8.0-21.0 mm) 
during follow-up. Only eight of our cases showed more than a 


Proportion of parity 0.5 ± 0.6 (0-3) 


2-mm increase in the FIUV varix diameter from initial diagno- 


Primipara 67 (58.8) 


sis to delivery. Four of the eight cases were initially diagnosec 


Multipara 47(41.2) 


before 24 weeks and the other four cases were diagnosed at 


Twin pregnancy 6 (5.3) 


24 + 3 weeks, 25 weeks, 29 + 3 weeks and 32 + 3 weeks ol 


Values are presented as mean±SD (range) or number (%). 


gestation, respectively. One hundred and three cases (90.4%) 


Table 2. FIUV varices and other ultrasound findings 




Variables 


Values 


Gestational weeks at initial diagnosis (wk) 


32.0 ± 2.9 (20.1-36.3) 


<24 


4(3.5) 


24-30 


15 (13.2) 


>30 


95 (83.3) 


FIUV diameter at initial diagnosis (mm) 


12.6 + 2.1 (8.0-21.0) 


Maximum diameter of FIUV (mm) 


13.1 ± 2.3 (8.0-21.0) 


Isolated FIUV varix 


103 (90.4) 


Amniotic fluid index at initial diagnosis 


12.5 ±4.5 (2.5-32.0) 


Overall cases with associated anomalies or pregnancy complications 1 1 (9.6) 


Hydrops fetalis 1 


Cryptorchidism 


2 


Atrial septal defect 


1 


Pulmonary sequestration 


1 


Renal pelvis dilatation 


1 


Incomplete unilateral duplex kidney 


1 


Cerebral ventriculomegaly 


2 


Non-lethal skeletal dysplasia 


1 


Single umbilical artery 1 



Values are presented as mean±SD (range) or number (%) or number. 
FIUV, fetal intra-abdominal umbilical vein varix. 
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showed an isolated FIUV varix without associated anomalies. 
Eleven cases (9.6%) had associated anomalies on ultrasound 
examination and there were no chromosomal abnormalities in 
the study population. Associated anomalies included hydrops 
fetalis, cryptorchidism, atrial septal defect, pulmonary seques- 
tration, renal pelvis dilatation, incomplete unilateral duplex 
kidney, cerebral ventriculomegaly, non-lethal skeletal dysplasia 
and a single umbilical artery (Table 2). 

Table 3. Pregnancy outcomes 



Of the total number of cases, 104 (91.2%) were delivered 
at term and 10 cases (8.8%) were preterm deliveries before 
37 weeks of gestation (Table 3). There was one case of IUFD 
in a 29-year-old mother at 40 weeks of gestation. The FIUV 
varix was diagnosed at 29 weeks in the IUFD case and was 
measured to be approximately 10 mm in diameter. Increased 
nuchal translucency of 4 mm in the first trimester ultrasound 
was also noted in this fetus and the fetal karyotype was nor- 



Variables 




Values 


Gestational weeks at delivery (wk) 


38.9±1. 6 (32.3-41.1) 


28-33 (+6) 




2(1.8) 


34-36 (+6) 




8(7.0) 


Full term delivery 




104 (91.2) 


Mode of delivery 


Normal vaginal delivery 


72 (63.2) 


Elective cesarean section 


27 (23.7) 


Emergency cesarean section 


13 (11.4) 


Vacuum delivery 




2(1.8) 


Induction 




9 (7.9) 


Karyotype abnormality 


0(0) 


Birth weight (g) 




3,226.0 ± 459.5 (2,020-4,250) 


Neonate gender 


Male 




50 (43.9) 


Female 




64 (56.1) 


Apgar score 1 min 




8.2 ± 0.9 (3-9) 


Apgar score 5 min 




8.9 ±0.6 (6-10) 


NICU admission 




8(7.0) 


Delivered at 40 wk: 


GER 




Delivered at 39 wk: 


pneumothorax 




Delivered at 33 wk: 


RDS, anemia, septicemia 




Delivered at 38 wk: 


neonatal jaundice, multiple muscular VSD 




Delivered at 36 wk: 


pneumonia 




Delivered at 40 wk: 


pulmonary sequestration, respiratory distress 




Delivered at 41 wk: 


meconium aspiration syndrome 




Delivered at 40 wk: 


respiratory distress syndrome 




Overall cases with pregnancy complications 


17 (14.9) 


Intrauterine fetal death 


1 (0.9) 


Oligohydramnios (AFI <5 cm) 


6(5.3) 


Intrauterine fetal growth restriction 


4(3.5) 


Preeclampsia 




1 (0.9) 


Gestational diabetes mellitus 


4(3.5) 


Placental previa 




1 (0.9) 



Values are presented as mean+SD (range) or number (%). 

NICU, neonatal intensive care unit; GER, gastroesophageal reflux; RDS, respiratory distress syndrome; VSD, ventricular septal defect; AFI, 
amniotic fluid index. 
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mal. There were no associated anomalies on mid-trimester 
ultrasound examination. There were six twin pregnancies, 
all were dichorionic-diamniotic, and only one of the fetuses 
was affected in each twin pair. All twin cases were delivered 
after 35 weeks of gestation and all the affected babies were 
healthy. The rate of cesarean section in our study population 
was 35.1%, which was not significantly different compared 
to the total cesarean section rate (36.3%) at our institution 
during the study period (P= 0.842). The rate of emergency ce- 
sarean section due to fetal distress or failure to progress and 
induction of labor was not increased and the mode of delivery 
was not affected by the presence of the disease. 

There were 8 cases (7.0%) of neonatal intensive care unit 
(NICU) admission. The reasons for NICU admission were 
gastro-esophageal reflux, pneumothorax, respiratory distress 
syndrome and septicemia due to preterm delivery, neonatal 
jaundice and ventricular septal defect (multiple muscular 
types), pneumonia, pulmonary sequestration, meconium as- 
piration syndrome and respiratory distress syndrome. Other 
pregnancy complications were noted in 1 7 cases (14.9%) and 
the most common complications included oligohydramnios 
(5.3%), intrauterine growth restriction (3.5%) and gestational 
diabetes mellitus (3.5%) (Table 3). 

Discussion 

FIUV varix is considered to be a developed lesion rather than 
a congenital anomaly because more than two-thirds of the 
cases are diagnosed after 30 weeks of gestation. As the in- 
cidence of this condition is very low, the clinical significance 
is controversial. Only case reports and case series of this 
condition have been discussed and the largest case series, 
which was reported by Byers et al. [7], evaluated the charac- 
teristics of 52 cases of FIUV varices. Their study found an as- 
sociation between FIUV varices and chromosomal anomalies 
(3 cases of trisomy 21, 5.8%) and other structural anoma- 
lies (28.8%). Compared to other previous reports, this rate 
of fetal anomaly was slightly lower, but the rate of chromo- 
somal anomaly was significantly higher. Therefore, Byers et 
al. [7] suggested that FIUV varix could be a fetal aneuploidy 
marker. 

Weissmann-Brenner et al. [8] recently summarized 109 
cases of FIUV varices from several different papers and found 
that the prognosis of 'isolated' FIUV varix or those with asso- 



ciated anomalies were both fairly good. In the study, 62.4% 
of the cases were full-term deliveries with normal pregnancy 
outcomes, 11% were preterm deliveries with normal preg- 
nancy outcomes, 2.7% involved postnatal complications and 
13.7% resulted in IUFD including 5 cases with chromosomal 
or structural abnormalities. 

In this study we evaluated 1 14 cases of FIUV varices 
with favorable pregnancy outcomes. Some previous reports 
showed that the outcome of a FIUV varix diagnosed before 
26 weeks of gestation was worse than FIUV varices that were 
diagnosed later in pregnancy [5,9]. The reports found that the 
rates of IUFD, umbilical vein thrombosis and non-reassuring 
fetal heart rate monitoring were higher when a FIUV varix 
was diagnosed earlier in pregnancy. Only eight of our cases 
showed more than a 2-mm increase in the FIUV varix di- 
ameter from initial diagnosis to delivery before 33 weeks 
of gestation, respectively, implying that earlier diagnosis of 
this condition is associated with size increment and possibly 
poorer pregnancy outcomes. However, we could not identify a 
correlation between the change in size and poor maternal or 
neonatal outcomes. 

Currently, there are no defined guidelines for managing 
pregnancies with FIUV varices. Some authors recommend in- 
ducing labor after confirmation of fetal lung maturity or when 
there are signs of fetal compromise [10] and others recom- 
mend weekly follow-up with Doppler from diagnosis to 28 
weeks of gestation and twice a week afterwards [8]. 

In our institute, once FIUV varix was suspected, high-reso- 
lution ultrasound with Doppler was performed to assess fetal 
structural anomalies and the patients were followed weekly 
with electronic fetal monitoring until delivery. If a diagnosis of 
FIUV varix was made before 32 weeks of gestation, follow- 
up ultrasound was performed between 32 and 36 weeks of 
gestation. If there were any sign of fetal compromise, labor 
was induced or a cesarean section was performed. However, 
we did not induce labor earlier than is usually recommended 
based only on the FIUV varix diagnosis or the size of the varix. 
Unfortunately, in spite of close monitoring, we had one case 
of IUFD one day after hospital follow-up. 

There were 8 cases (7.0%) of NICU admission and 5 cases 
were associated with respiratory problems. One case with pul- 
monary sequestration was transferred to a tertiary center for 
vascular surgery. 

In this study, we identified 102 cases of isolated FIUV vari- 
ces and all of these cases showed good neonatal outcomes 
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without any IUFD. One previous report reviewed several litera- 
ture publications and their analysis reported 5 cases of IUFD 
from 62 isolated FIUV varices [9]. Our only case of IUFD had a 
normal karyotype, but showed increased nuchal translucency 
up to 4 mm in the first trimester. Therefore, we classified this 
case as non-isolated. 

This study is one of the largest case series on FIUV varices 
that has been reported to date. Although the general outcome 
of this condition is favorable, we had one case of IUFD despite 
close monitoring in our case series. In addition, previous case 
series and reports also showed some cases of IUFD despite 
meticulous examination and monitoring of the fetuses. There- 
fore when a diagnosis of FIUV is made on routine ultrasound 
examination, we suggest targeted ultrasound to rule out 
the possibility of other associated anomalies. If there are ad- 
ditional sonographic abnormalities, fetal karyotyping should 
be performed and follow-up ultrasound should be offered to 
look for size changes in the varix or additional abnormalities. 
Even if the FIUV varix is isolated, meticulous fetal monitoring 
should be recommended from the time of diagnosis at least 
once a week until delivery. Currently, the timing of delivery 
is very controversial based on previous reports. The results of 
our case series indicated that good outcomes were associated 
with most patients with isolated FIUV varices. Therefore when 
there are no co-existing abnormalities, we recommend that 
physicians follow routine protocol for delivery and consider 
inducing labor once the patient has reached 39 to 40 weeks 
of gestation. 

This case series was limited because of the retrospec- 
tive study design and because serial Doppler testing was 
not used to watch for turbulent flow. Therefore, additional, 
larger prospective studies should be conducted in the future. 
Additional studies can work to validate the significance of 
FIUV varices and determine the best patient management 
strategies. 
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